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elementary. Ihe guide is offset printed and spiral-bound with a paper 
cover. OBJECTIVES AND ACTIVITIES: A rationale and general objectives 
for science teaching are presented in the first two short chapters. 
Another chapter contains suggested curriculum units with specific 
suggestions for activities. Each group of activities is correlated 
with a scientific concept or phenomenon. A second chapter presents 
general guidelines for out-of-school activities such as hikes and 
field trips, and an appendix contains detailed descriptions of M5 
experiments. INSTRUCTIONAL MATERIALS: Materials needed tor the 
experiments are listed at the beginning of each description. 
Guidelines for the use of materials and resources and a list ot 



selected references are also included. STUDENT 
includes sample rating forms tor student reports and 
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FOREWORD 



The recent breakthroughs in all scientific fields have had profound implications 
fer the leaching of science in our public and private schools. With children exposed to 
the dynamics of an aerospace age and everyday living narked with increasing complex- 
ity. it is mandatory that school programs be more carefully designed. This is especially 
tiue in science education at the elementary school level. In terms of both basic content 
and sequential learning experiences for different age groups, classroom leathers and ad- 
ministrators have ar obligation to review critically their present efforts in science 
teaching. 

Strengthening Science Teaching in Elementary Schools has been appropriated) 
named. Through the use of first printing copies it has served as a “launching pad “ for 
various types of intensive in-service science education activities for all school personnel 
having responsibilities in this area. 

\ot since 1916. whi n the Office of the Superintendent of Public Instruction pub* 

] idled the Illinois Curriculum and Course oj Study Guide for Elementary Schools, had a 
n vision been made of the materials pertaining to science instruction. The former Director 
of the Illinois Curriculum Progiam. Pr. bred P. Karnes, of [hr University oT Illinois, ae- 
tfvutid a committee to work toward a new science rurrSmtnm bulletin. The committer's 
work was complet'd through the leadership of l)r. Woodson W. Pishback of Southern 
tllinois Fnivrrsilv who. at the present time, is Director of Curriculum Development and 
the Illinois Curriculum Program. 

Our appraisal of the bulletin is that it is one in which wc can lake real pride md 
find in it a wealth of suggestions for leaching sciei ce in the elementary schools of Illi- 
nois. In transmitting the bulletin to intermediate end local grhool officials, we recom- 
mend that you acqua int yourselves as fully as possible with the principles and supporting 
ideas included. Through our cooperative efforts in the implementation of this guide, 
further upgrading in tire quality of science programs and leaching can be accomplished. 

Appreciation is expressed to each member of the committee for his contributions 
in the development of this bulletin. Because of his diligence, persistence, and piofessional 
commitment, special recognition is made of the work of Dr. Clyde M. Brown, who 
served as Chairman of the Committee. Although he is credited with having written the 
greater part ci the bulletin, words of commendation are expressed also to Mr. Harold R. 
Hungcrford, Dr. R. J. Fligor and Dr, J. Myron Atkin, who prepared selected portions 
of the guide. 

Mr. Carl Rcnshaw, Principal, Hu Bois School, Springfield, Mr. Donald Strong, 
Superintendent of Schools, District 86, Joliet, and Mr. Richard Benson, c niversily School 
Instructor, Southern Illinois University, Carbondale, are recognized for their review and 
selection of the science experiments ami demonstrations included in Appendix A. For his 
ideas related to format and for designing the cover, the committee is grateful to Mr. 
William Bealmer, Art Consultant in the Office of ifie Superintendent of Public Instruc- 
tion. The line drawings are the work of Mr. Marvin K. Mullin'*, Art Teacher, Tanphier 
High School, Springfield. 

iii 
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Besides those specifically meOioned. acknowledgment is made of all other persons 
who shared ideas or materials contained in the bulletin. Finally, it would have been 
impossible to have seen this kind of volunteer effort completed had ii not been for the 
consideration of boards of education and institutions of higher learning in permitting 
the several committee members to serve the state in this manner. 

In cooperation with the lay and professional groups represented on the Illinois 
Curriculum Council, the Office of the Superintendent of Public Instruction is pleased to 
sponsor and present this bulletin. 



Kay Page 

Superintendent of Public Instruction 
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PREFACE 



Curriculum improvement is dependent upon a number of factors. One of these is 
the availability of resource materials for school administrators, curriculum directors, 
and classroom teachers. Beginning in 1947 the Office of the Superintendent of Public 
Instruction has released through the Illinois Curriculjm Program numerous p iblica* 
lions. At no time have these been prescriptive in nature. Nonetheless, they hfve re- 
flected principles of education based on theory and research, and at the same tim: have 
included practical procedures for leaching. 

Tn the subject field series for elementary schools the following are now available. 
School Begins With Kindergarten 
Thinking in the Language of Mathematics 
Strengthening Science Teaching in Elementary Sc/ 100/5 
Children Learn and Grow Through Art Experiences 
Learning and Lirtng Music 
English Language Communication 
Teaching the Social Studies 

Other bulletins being developed will be concerned with health instruction, physical 
education, and teaching foreign languages in ihe elementary school. 

Intended to be suggestive and thought provoking. Strengthening Science Teaching 
in Elementary Schools can lead to improvement in the quality of learning experiences 
children and teachers have in science. The extent to which the bulletin achieves this basic 
purpose depends upon the interest ir. and follow-up use made of it. Among some school 
systems the bulletin may simply supplement the excellent science materials which have 
already been prepared and adopted. 

In school districts where cver-all curriculum councils exist and where work has 
been done in curriculum study and reorganization, this new' bulletin will find a natural 
setting for proper implementation. Likewise in school districts having science con- 
sultants and coordinators of curriculum the chances are quite good that these personnel 
will assume leadership in helping teachers note ihe implications- of the guide for More 
effective educational planning and teaching. 

Within communities where conditions arc Iols favorable in terms of providing 
science specialists, the county and local school administrators must be looked to for 
initiating the study and utilization of the guide. As much as possible personnel from 
the Office of the Superintendent of Public Instruction will provide assistance in its 
implementation. Currently the science consultants, available through the provisions of 
tho National Defense Education Act, Title III. will continue to sponsor workshops in 
science education throughout the stele and assist in science programming at the local 
community level. 

In the final analysis the committee who prepared this guide realized that the class- 
room teacher will be the one who actually tests the validity of its work. With primary 
emph'jsis on a core of teaching ideas the bulletin contains sf ace for a teacher’s notes 
after each chapter. It is hoped that this will motivate teachers to relay to this office 
ideas which may be used as grist for workshop discussions; for the preparation of 
supplements to accompany this guide; and to assst ir. periodic revisions of science 
education curriculum guides. 

Woodson W, Fishbark 
Diro lnr of Cu ricuhin Drvrlnpim-nt 
and hr Illinois Ciirriculi m Prog nm 
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CHAPTER 1 



Using the Science Guide 



Ma jar Ob jecli vos 

This curriculum guide i s designed to be of direct help to ela>*room teachers in 
Illinois who desir? to strengthen their science teaching. The coinmntec kept in mind 
the varied backgrounds of teachers responsible foi science instruction. Therefore, em- 
phasis is placed on general guidelines and a variety of information to assist teachers 
in their organization and development of science programs in elementary schools. 

It is not the purpose of this guide to supply ccurse outline* but rather it is intended 
to suggest what teachers may do in the classroom to make their science teaching more 
effective. The ideas presented are those which experienced teachers have utilized and 
hav e found workable in making learning not only more effective hut also more enjoyable 
for both the teacher and the learner. 

Olliers who may find the guide useful arc superintendents in charge of instruction, 
principals, ar.d curriculum coordinators. P< sound in teacher training institutions may 
also find the guide helpful in the pre-service training of elementary school teachers. 

No course outlines or scope and sequence charts are included. Most textbook com- 
panies who publish a science scries for use in the elementary schools develop scope 
and sequence charts built from the materials utilized in organizing their texthooks. 
These iny be procured free of charge from representative companies, and a teacher 
shocid have one or more a T ailable. 

It is recommended that teachers in an individual school system work together to 
develop flexible, instruc ional outlines of science that fit the requirements of their 
particular schools. The jommiltee believes that adoption of a blanket outline for state- 
wide use would prove to be restricting and limiting; hence, fall short of the need' 1 
of the teachers and the children. Each group is different and the problems of individual 
communities ms ! *e an inflexible science program less djnarilic than an individualized 
progiam, 

It is advisable, however, for a school-wide overview to be taken in organizing a 
science curriculum. This necessitates careful planning for the continuing science educa- 
tion of the child from nursery school or kindergarten through the s condary school. 
Teachers are encouraged to acquaint themselves with the total school curriculum to see 
how the suhject matter they teach complements and reinforces the children's total cdu 
cation. 
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i < I } n iiiist ru lire He$p on s ibilities 



Administrators have a dual responsibility in the science program. First, lhE> must 
offer supervision and guidance to their teachers conducive to the development of a sound 
elementary school science program. Second, they must help provide the facilities and 
equipment (material) which are needed to implement the program. 

Coordination in the preparation of science programs should he provided either by 
the principals or by well-trained curriculum coordinators working with committees of 
classroom teachers. Best results Can probably be achieved in workshop situations on 
released time during the regular school session or in sessions prior to the opening of 
school in the fall. It is also wise, when possible, to enlist the services of a science con- 
sultant, since many elementary teachers have minimal training in science, have had 
little in-service training in science, and are not up-to-date on many recent developments 
in the various science fields. 

The consultant for the elementary science program should luve a broad overview 
of science. Such an understanding is characteristic of a well-trained juti*or high school 
general science teacher. Sometimes a person who is primarily a suhject-niatter specialist 
from the fields of zoology, botany, physics, or chemistry can also prove effective. In 
recognition of the responsibilities of those teachers charged to work as consultants and 
advisors for the elementary science program, an appropriate allowance should be made 
in their teaching loads. 

Many materials are desirable for teaching elementary science. For economy within 
individual schools, science supply and equipment centers should be established. In some 
schools the science distributor ■'enter may be combined with the film center. The center 
would remove, to a large degree, the needless duplications involved in individual class- 
room supplies. 

Materials can be checked cut by the teachers a* needed and returned following 
the completion of an assignment. Where school-wide supply arid equipment centers arc 
utilized, some person should be pul in charge of live center to service equipment and 
maintain the stock of expendable items. 

An increasing number of schools are living to meet the equipment needs of their 
teachers through the purchase of science kits, science packets, cr mobile laboratories. 
There are several very fine units assembled, but all demand constant maintenance or 
they quickly become collections of little use. Again, one individual should be charged 
with surveillance to keep materials in order and in adequate quantity. 

A carefully selected professional library, including science methods books and 
idea books, is highly desirable over and beyond the usual expendable demonstration 
supplies. All bbrary materials should be readily available to the teachers of each school. 

Administrators are responsible for the school program and must be kept informed, 
Teachers in the elementary school? must carefully plan their work and should keep the 
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administrative staff acquainted with their science program. Only in l:ns way can con- 
tinued administrative support be expected. When principals and science consultants a _ 
mede aware of special science activities, they are more sympathetic with their Leach rs’ 
requests and proposals. Lack of administrative supj )rt occurs most frequently ohei. 
the purpose of an activity is not outlined prior to its initial! -i. 



TE\CHER’S NOTES 
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CHAPTER II 



Science and Why We 
Should Teach It 



Science Defined 



Science experience i in the elementary school are a part of the total education of 
the boy and girl. It is difficult, if not almost irapcssti’le, to isolate these experiences 
from the total school p ogram. R. Will Rurt.eL of the College of Education, University 
of Illinois, concludes that in the elementary schools it isn’t a question of “Shall the 
teacher ?each science?’' hut rather “How can a teacher avoid teaching science?” 

Science is an integral part cf the lives of children and each fc, to a certain degree, 
a scientist. Insofar as he asks “what,” “how, 11 “why,” and “what would happen if , . 
about his environment, the child is an investigator involved in an elemental form of 
research. Not only is h? investigriing but, if his curiosity is given direction, he is also 
developing basic skills necessary in the study of the scientific world. When he utilizes 
scientific principles anc truths in solving his problems, he is a young consumer scientist 
or applied scientist 

In the elementary school, science has too frequently been associated with nature 
study. More specifics] y, science teaching has frequently been restricted to making 
collections of shelb, insects, rocks, flowers or leaves. The “collecting” was the science 
program — the end rest Its were “the collections.” Little was discovered concerning thi 
interaction of forces, the relationship between things and their environment, or cause 
and effect relationship}. Dispensing unrelated facts of science that might be returned 
unassimilated on an objective test l v. aho been considered too frequently by some as 
science teach tng. 

Scicnce in the elementary school is not a collection of abstract ideas couched in 
big words. It should be the down-to-earth, common sense explanations and facts about 
the phenomena children observe around them all the time. TCLile it is true that 
the horizons of awa r eress of young children are broadening, building an understanding 
of basic science princif les is still a maj >x function of the elementary school teacicr. 

Recent activities -md discoveries, such as space travel, man made satellites, guided 
missiles, atomic fission and atomic fusion, are scientific advances built upon basic science 
principles which man has discoveied about his environment. Understanding the basic 
principles and the understanding of relationships are the important goals toward which 
teachers should strive. 
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Tht* philosophy of tea i king which accept* ll’.e promises I 1 I that children arc taught 
<wlli fart - 4 ; i 2 ) I }ial they Irani tn use particular skills: and idl that elemental y science 
should ncate awareness, develop altitudes and build apprivialinii*. requires an ex- 
| Kin. led (^'fiiiiti 'ii of science. 

The billowing thm-fnld dtfinilinji serins consistent with the premises stated above. 
Seizure U; 

1. a body of classified knowledge- -all the facts that have hern accumuhited by 
man through the years which are apparently true and seem to explain the oc- 
nmcnce of phenomena in our natural environment. 

2. .i wav of thinking- an attitude or a Irclief tlial tilings do nut happen without 
a cause: that there is a rational explanation for those happenings which we can 
observe with our senses if we only have possession of adequate data. 

V a method of working- the scientific methods or the various facets of these 
methods which utilize specific skills necessary for working in science. 

T.l ciue.itarv ion-re should concern itself with those principles, facts, and problems 

of the biological and physical w >rld that affect the lives of children. Science education 
should provide the child with an understanding of the basic concepts inherent in the 
world of science as well as provide him with sound attitudes toward the natural world 
in which lie lives. The pupil should he familiar with certain s ills which he can use 
in scientific study. His attitudes toward society and his culture should reflect an under- 
standing d the basic p ablcms of science and the advantages brought about by an era 
of scientific technology. 



be must have an understanding of the basic purposes of educating children in this area. 
As in the other phases of the curriculum, there are specific objectives ami goals related 
1o science education. The basic purpose* of the science program need be no different 
from those td other curriculum areas except that the subject ma f, ?r, altitudes, and skills 
t* ?ai, *or the most part, directly with science. 

Teicheis may find the following statements useful n ariswedng the question, ‘‘Why 
leach tsicno ?** 

1. We shoe) ! leach science to foster and satisfy interests and to stimulate curiosity. 

2 We should leach science !o rorrcct common misconceptions. 

k \Yr should leach science to help children develop rational altitudes toward the 
Tiatuial world. 

1. We should I acb scit-r :c 1 ccau*e i. is intellectually stimulating. 

5- We should teach science to bring about a broader understanding and appiecia* 
lion of our total environment. 



Reasons for Teaching Science 






Any list of intention* or objectives of teaching cannot lie achieved if the) ate 
written out at the beginning of the school vcar and then filed a wav . They are vital only 
when they arc L°pi constantly ljcfore the teacher and act a? guides in the selection of 
content, methods of presentation, methods of evaluation, and other activities of the 
classroom. 

A good teacher will ask himself three questions when teaching in a fundamental 
curriculum area: 

L What subject matter should ho taught? 

2. What altitudes should the child have toward the subject matter r.rui its ramifica- 
tions? 

3. What should I he child he aide to do as a re. j!t of his experiences? 

This bulletin advocates the development of appropriate goals ard objectives in 
science education under the major headings of knowledge, attitudes, arid skills. 



Knowledge 

No one can refute the importance of subject matter in the field of science. This is 
the factual side of science, and it is important that the knowledge imparted in the class* 
room be correct and appropriate for the age level of the children. As the subject of 
science is developed in the classroom* pupils should retain certain basic ideas or con* 
cepts which they understand and find appropriate to further their scientific education. 

It should be remembered that facts atone and of themselves are inadequate ends in 
the modern educative experience of children. The facts taught must be well organized, 
have continuity, and be of value to the child. The basic ideas and facts in science arc 
necessary building blocks on which he can proceed to a more complex and detailed study 
of the subject. They are a part of the picture in science education and establish con- 
tinuity for him. When the child is able to relate them to stimulating intellectual problems 
the value of factual knowledge is greatly increased. 

Attitudes 

A second goal of elementary school science education should be the development 
of a scientific altitude toward events and objects in today’s culture. It is nut the func* 
tion of science education I make scientists out of all children but teachers should 
strive to help children see situations in a scientific manner and combat sujxrstilion. 
The “cause and effect relationship' 1 should be strengthened and reinforced by the teacher 
whenever possible. There is little doubt about the teacher’s attitudes toward science 
being reflected in the attitudes of the children be leaches. 

Other more specific attitudes should be festered in ihe elementary school. The 
appreciation of science itself is actually an attitude toward science. When a chill *ces 
the importance of science in today’s world and realizes that he uses science himself, 
this appreciation will surely develop. Seemingly in opposition to the above is the de- 
velopment of Ihe attitude which reflects the realization lliLl science has very definite 
limitations, i. c., that man’s existence is not governed by scientific accomplishment alonr. 
Since lucre is danger of science becoming a “religion” with seme persons, it is im- 
portant that children learn how to function effectively within their scientific environ- 
ment. 
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Definite attitudes should also be developed relative to man and his relationship 
with his natural biological and physical environment. The expediency of economics end 
man's quest for monetary and scientific achievement have, to a great extent, deteriorated 
his relationship with nature. The basic fundamentals of conservation and esthetic up- 
predation are too often forgotten. The future of today’s society and the well being of 
tomoriow’s children hinge on how man uses and respects his natural environment. 

Skills 

In contrast with science teaching, the '‘doing” aspects of language arts and 
arithmetic are usually more clearly defined and bitter understood by (earlier?. What 
about the “doing” aspects of science? A clear understanding of what the child should 
be able to do in science will help the teacher guide him. elf in organizing appropriate 
experiences for and with children. The following skills arc bn*ic in fcieaee instruction: 

1. Skills in making observations 

2. Skills in making comparisons 

3. Skills in making relevant distinctions 

4. Skills in critical thinking 

5. Skills in experimentation 

6. Skills in investigation 

1 he child should be able to ob serve accurately. What he observes should be re* 
ported accurately and he should be able to use his findings himself and communicate 
them to others. 

The child should b e ab le to make valid and reliable comparisons lie should be 
able to see likenesses as well a? differences. Making comparisons is critical in under* 
standing both the biological ana physical sciences. Applications of this skill open up a 
world of new experiences for the child anil permit him to make firsthand investigations 
in science. 

The child sh o uld be able to distinguish between pertinent and irrelevant information 
(data). Are the data re'evant? Can they be used? How can you tell that tins informa- 
tion will help solve the problem? Normally, a child can find a great deal of information 
in an experiment relative to a problem. Wlien he is able to determine which dala are 
usable then he has developed the skill of distinction. 

The chi ld should be able to make intelligent use of the information already known 
to him. This means that the pupil should be able to think critically on a problem ard 
come up with a relevant guess (hypothesis) as to the solution or meaning of tire problem. 
The hypothesis is a familiar part of the experimental form of scientific method. It is 
net always important that the child be able to set up an experiment to find “the” answer 
because this is often impossible, it is important, however, that children be ab 1 ? to use 
intelligent reasoning and the concepts at their command. 

H experimentation is po ssible it U impor tant that the child !.c able to formulate 
and carry out exp erime ntal pro c edures . Again, it is not the function of clemenirry 
school science to make research scientists out of all pupil?, but it is important that 
pupils have some idea of how to set up and conduct an experiment. The.c are many 
areas in science which arc appropriate for experimentation in the elementary school. It 
is heller for the pupil to work out a scientific problem than for him to he “spoon fed.” 

A few examples of possible experiment ition are: 
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1. Ways of decreasing friction 

2. Effect of light on growing planU 

3. Dietary needs of animals 

4. Advantages of levers 

5. Relationship of gravity to root growth 

6. Production of physical or chemical changes 

When experimentation is not possible or appropriate the pupil should have the 
ability io determine other sjitable nvans of investigation. Can we study this first hand? 
How? Should we ask someone? Whori? Can we read about it? Where? Children must 
he able to see that the scientist uses various means to collect information and that his 
ability to find the best method of investigation enables him to be an effective scientist. 

There is a strong relationship between skills and the other objectives of science 
education. The use of these skills Will result in the discovery of fundamental facts and 
concepts (knowledge) by the pupil. This method of finding basic science principles 
has much more meaning than the mere memorization of facts. Children will accept 
the challenge to discover for themselves. With guidance and direction, their discoveries 
can be accurate and stimulating. Given this opportunity their attitudes toward science 
should also develop in a healthy manner which, in itself, is a basic goal of science edu- 
cation. 



Summary 

The classroom teacher needs a workable philosophy concerning science education 
before be can be an effective leader in this curriculum area. The committee preparing 
this bulletin realized that numerous lists of science education objectives have been formu- 
lated and are available. Somewhat in contrast to other lists the committee elected to 
present reasons for leaching science. In summary these reasons are: 

1. To farr'liarize ch : ldren with a b^sic body of knowledge. 

a. To acquaint children with the fundamental facts and ideas regarding our 
environment and the broad subject natter nreas of science. 

b. To Integrate the broad subject matler areas of science as much as possible so 
that the child can begin to see science in total perspective. 

c. To correct common misconceptions relative to science phenomena in our 
environment and to combat superstition. 

d. To help children understand the scientific facts and applications regarding 
personal health and human survival. 

2. To help children develop proper altit ’des toward science and the world of 
technology. 

a. To develop the attitude that, in the physical universe, nothing happens without 
a cause. 

b. To develop an appreciation for science and its potential. 

c. To develop an appreciation for the inherent limitations of science and the fact 
that science is not a panacea for all of man’s difficulties, 

d. To stimulate a wholesome interest in science. 

3. To help children acquire the basic skills of science so they will be able to study 
belter about, and function within, a scientific environment, 

4. To further an appieciation among teachers that science i? an excellent medru/n 
through which many of the other broad objectives of the elementary school 
curriculum, i. c., group participation, communicative skills etc., can be developed. 
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CHAPTER 111 



Problems of the Teacher of 
Elementary Science 



Introduction 



Science offers a challenge to leachers in elementary schools today that is probably 
greater than at any other time in our educational history. Too many teachers, however, 
are losing this powerful natural “interest getter’ and “motivator” when they avoid 
this vital area in the education of their pupils. Science is around the children from the 
time they arise in the morning until they drop oil to sleep at night. Even then the 
processes going on in their bodies and in the natural environment are expressions 
of the interaction of many of the facets of science. In spite of these facts and the great 
n&tnral curiosity of children, an anal) sis of the offerings of the elementary schools 
shows the science programs to be the most neglected and frequently the most poorly 
taught of all the subject areas. Why is this? 

In attempting to determine why science is so neglected, a poll was conducted over 
severat years among approximately 1,000 elementary teachers enrolled in elementary 
school science education classes. These teachers were asked to list the problems which 
they experienced in teaching science in their schools. Many problems variously expressed 
were listed and these, when analyzed, were reduced to five major categories. 

These problems, not necessarily in rank order, were: 

TIME tn fit science into an oven rowded program for a classroom of 

children who must know reading, writing, and arithmetic before 
being promoted to the next grade. 

SPACE to display, to experiment or denn nstratc. to store the “things*' of 

science. 

MA I EKIAES supplies needed to conduct demonstrations and experiments: mod- 

els arid charts; and other materials which tend to make teach- 
ing more effective and meaningful. 

BACKGROUND to adequate!) answer the nnriad of questions about phenomena 

that children observe: to handle and manipulate the objects or de- 
vices necessary to demonstrate or experiment: to interpret the 
technical language and terms in i hich science is expressed. 
METHODOLOGY- -In present materials so that maximum pupil learning is p'hicml: 
to motivate learning and develop interested parti ipatimi: and to 
develop and utilize the abilities of the gifted without losing the 
interest of the average and slow learner?. 
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I ii tin* following sections I'urh problem is discussed in more detail. The acuteness 
of the problems has been examined and recommendations have been made to help re- 
duce Ihcir impact on teachers. The techniques and methods suggested have been used 
success h:ll> and may give help to others. 



Time 



The teachers of die rlimriilary schools have a tremendous job trying to give 
instruction in the various disciplines needed by their pupils. Science, however, can be 
a great motivating factor for the oilier phases of the daily schedule. Through correla- 
tion, science can be the key to securing more successful participation in other areas, 
such as the language acts, social studies, mathematics and art. Burnett 1 says that science 
experiences in the elementary school provide intrinsic motivations, realism, and con- 
tinuing inters Is to elementary school work of all sorts. 

A child will not read a difficult book unless he is interested in it; so, challenged 
with science materials, h * can be motivated more easily to the upper limits of his 
ability. When a child reports upon an experiment or demonstration, written reports 
have more meaning when he tells “what we used,” “what we did,” “what happened,” 
and “why il happened. 1 These reports give the teacher adequate opportunity to de- 
termine when a pupil has attained skills and mastery of English and applies them to his 
written work. A written assignment of this kind can he very effective with children. 



Space 

Inadequacy of space is a problem to a number of administrators as well as teachers. 
Storage problems can be alleviated by periodic house-cleaning and judicious use of a 
large wastebasket. Teachers face a hazard of being tagged as “string savers.” Items 
used as illustrations which arc hrought in by the current group of pupils are often 
more significant than a possibly better specimen saved from preceding years. A small 
specimen may be as typical of a group of objects as a large specimen and takes up less 
room. 

Display areas may be increased through the utilization of bulletin boards with 
objects and specimens that are to Ire shown being placed in plastic bags and mounted 
with thumbtacks. The plastic bags permit handling with minimum damage. 

Where safety ordinances do not prohibit it, a table can be placed in the corridor 
outside the classroom with displays placed on it At times when the children are passing 
through the balls, class members can he designated to be with 1 he exhibits to answer 
questions asked by olhcr pupils. At the close of the school day the table can be set 
inside the clas c room for refurbishing or safe keeping. 

Individual or small group experiments may be initiated at school and compie*ed 
at home by the children. Reporting on successes or failures and problems of performance 
can be made a part of the regular science program. Many of the concepts presented 
can be demonstrated with simple equipment and procedures by the teachers or selected 
pupils, 



Materials 

Those teachers who rationalize their way out of leaching science because ihty 

1. K. Will fluinrU. Teaching Tdence in the Elementary Srloaf, p. 84. New York: Holt, Rinclurl 
zn J Inc.. 1953. 
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“do not have anything to work with” are getting by on false pretense. The e are items 
which are desirrble for teaching science, but only a few things are absolutely essential. 
Many of the more necessary items can be secured within the community if the teacher 
uses his imagination. 

Makeshift items and scrounging for matt rials can contribute to an effective science 
program, but it is quite expensive in terms of teacher time. Children, when informed 
of equipment needs, can supply a su-prising amount of material. 

Basic supplies should be provided by the administration and made available to 
the teachers so that the greatest good can come of their time and energy. 

Background 

If the teacher’s background is weak, causing him to fed insecure in handling 
science instruction, Blough 1 offers teachers encouragement with what might be called 
“seven aspirin tablets.” 

1. “Almost all girls and boys like science. 

2. They don’t expect you to know all the answers to their questions. 

3. Science in the elementary school should be kept simple. 

4. You can learn with the children. 

5. It is no harder to teach science than it is to teach social studio or larguage arts 
or anything else. 

6. Science experiences often work in naturally with the general learning going on 
in your classroom. 

7. The first time over the ground is the hardest; a little practice in teach. ng science 
will bolster your confidence.” 

Blough' also suggests some poinls on how one can equip himself to handle science 
more adequately. These points are not listed in order of importance because each in* 
dividual has needs peculiar to himself. 

1. Read science material both on the children’s level and on your own level. 

2. Do some of the “things to do” suggested in reference books such as “going to 
see,” ohserving, collecting. After you get started, you may be surpris'd at your 
own enthusiasm. 

3. Do some of the science experiments yourself. They are not difficult, and many 
of them are very interesting. 

4. Find a junior high school science teacher and ask his help. It will help each of 
you to know what the other is doing. You can exchange ideas and mike use of 
each other’s background. 

5. Make use of your state, county or city curriculum guide or bulletin on the teach- 
ing of science. 

0. Be sure to order the teacher’s manuals tha' go with the textbooks used in your 
school. They good souices of help that are too often overlooked. 

7. Watch current periodicals and other publications for articles about science leach- 
ing. 

8. Try to ol serve other teachers w orking w ith children in the area of sci nee. You 
may get many good ideas in this way. 

1. Glenn 0. Blnu^h, el al. Elementary School Science end How to Teath It. p. t. New York: 
Holt, RinrhaU and Winston, Inc,, 19S8. 

2. Ibid., p. S. 
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Children Doing Research on Reptiles 



? 

s, 

9 . Avail yourself of any opportunity provided in your school lo attend workshops, 
extension courses, or other in-service projects which can hotter equip vou to 
teach science. 

10. He open-minded in your approach t<» teaching science. 
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Methodology Improvements Needed 



Methodology was for some time not considered a major problem in teaching science. 
It has become more serious in recent years because of less specific pre service training in 
how to teach science. However, the elementary teacher is not expected to be a science 
specialist, and Well-planned in-service training activities in science education can reduce 
the acuteness of problems in methodology. Teachers who know and nnder>tand children 
and their problems well enough to guide their learning should have little difficulty in 
developing sound methods for teaching science. 

Motivation of pupil learning is rarely a problem if the *?acber is alert to pupil 
needs and interests. Unrealistic selections of subject areas which lie outside those 
expressed and fell needs may be deadening to pupil participation. A “page-to-page” 
teacher in science can quench a thirst for learning in the classroom or send a child to 
other sources for his science information. Discussions of how to teach science often 
reveal not methodology shortcomings but instead weaknesses in breadth of background 
training and experiences in the sciences. Perhaps the factors which follow are more 
pertinent to the teacher of elementary school science but they arc also appropriate in 
other subject areas. 

1. Determine pupil needs and interests in the field. 

Z. Exercise discrimination in the selection of materials to be taught. 

3. Organize materials for best learning. 

4. Discover motiv 2 tL g devices to elicit pupil participation. 

A start in offsetting limitations in teaching science may be initiated by: 

1. Enlisting the aid of an experienced teacher. 

2. Securing the assistance of the science supervisor, the curriculum coordinator or 
school principal. It is not a sign of weakness to seek aid and advice. 

3. Utilizing the teacher’s guide for the text that is used in the grade. 

4. Discovering whether there is a curriculum guide for science available in the 
school system. 

5. Slvdylng professional books on scier ’ducation methods. 

6. Keeping up-to-date by leading professional science magazines and journals. 

The teacher should recognize that in any given subject or particular topic some 
child may Well know more than the teacher about certain things, and tha total of all 
knowledge within the class is frequently greater than the teacher’s. Why not let children 
present these materials? The informed child cr.n often teach both the teacher and his 
classmates in his area of special interests and skills. The classroom should become a 
cooperative enterprise where all can learn. 

Individual teachers tend to f'xl that the problems they face are peculiar to them. 
It is giatifying to nole from recorded experience and selected research that other 
teachers have been confronted with the same problems and that much headway has been 
made in solving them. 
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CHAPTER IV 



Planning Elementary 
Science Instruction 



A Point of View 



Many teachers are already teaching far more science than they realize, but they 
are calling it something else. An analysis of the questions which pupils ask will point 
out that the highest percentage of them will be about some facet of science or will have 
a science background. Seeking to find answers to these questions can lead a teacher into 
science instruction. 

Children’s interests are easily motivated by current happenings. Thus, teachers 
should keep up with current events and refer to them in the development of the science 
activities. These incidental materials have unmistakable value, but a good science pro- 
gram cannot be built entirely upon them. They must be considered means of enriching 
a planned program of science offerings. 

The planned program without the incidental experiences probably w’ould prove 
somewhat sterile and unrelated to reality. Day-to day happenings involving scientific 
discoveries, science applications and changes in the environment make the subject 
dynamic and alive. These happenings help prove that the subject of science u not static 
— that all is not known and that ideas about what is true chan e e as new data are found. 
Children who are permitted to help plan and carry out the science program will tend to 
develop desirable attitudes toward science as a discipline. 

Certain scientific attitudes are desirable in everyone. The teacher should strive to 
assure their attainment by his pupils. Teaching experiences and academic and profes- 
sional training have no doubt led most teachers to develop certain desirable attitudes 
some of which are included in the sampling which fellows. 

1. A lively curiosity about the w orld in which we live. 

2. A firm belief that there is a rational explanation for all events. 

3. The belief that truth itself never changes, but that oui idea of what is true is 
certain to change as our knowledge becomes more exact and complete. 

4. An unwillingness to accept statements as facts unless they are supported by 
sufficient evidence. 

5. The determination not to believe ; n any superstition, 

6. The determination to make and carry through complete and careful plans for 
solving problems. 
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7. 1 hr* drier ruination alway>. In make our i »l i-n ^ al l<iri« carefully and at <ui;[rh 

8. A willingness to weigh i*vidriu v In determine wlmthi r il i* >"UiuL srndhlr. and 
conij iletr enough In justify a conclusion. 

). A determination Tint in jump to mjirju-ion*. 

10. A preference forgathering on own fart*. hv r\pcr imnitatiou and oh-ei vution-. 

l.ut a willingrus* In u*c r->ult> and fact- obtained h\ other.*. 

11. A willing’ u» 1< i change < pinion* or rnurludon- if lain- r\ idciu v wai;uul- it. 

12. The intention In rr-p«vt other people*- ide.i?. opinion- and iwns of Jitr ikct 
may la* different from our own. 

13. The determination not to allow our judgment In hr influenced b\ mil niui lik. - 
and dislikes. 

A- teachers umk with childieii toward llir attainment of thr-r allitndo it mint 
he realized that science content and fact- will he (In- tool- with which work i- done. 
A carpenter's tools aid him to lu;n out a ptndu* t of hi> handii rail. So :n;i y ihe teacher - 
u?e of teaching tools aid him iii the development of a child who ha* dcdiable -rirriee 
skills. knowledge a jd altitudes. 



The Elementary School Science Program 

C urriculum Trends 

Planning new science program? or mi-inp p:ngram« whim may June hern followed 
for several years should lake into account observable trends in srienic cdu< .’lion. One 
cd these is the trend that science instruction ha\e mm*’ precise and definite e.ganizaliou 
at all grade levels. Bnlh the Allerlnii lbiu-e (onfnence in Illinois Kepnrl 1 and the 
National Science Teachers Assc cintinn 196(1 Comeutimi Program empha-i *<’d tin* ini 
porta nee of current science programs being organized on a k-12 basis. Sm. li an organiza- 
tion stresses a sequential program in science. The allocation of seinre topirv. may he 
based either on iiiclhjdual grade levels t r bv grade group* >uch a* Primal v iK -3 I and 
Intermediate (4 6). 

In Illinois- the elementary school science mnirulum n-uall\ ap}* k ars in practice 
iri three ways. They are; 

1. Incidental experiences bi*ed on children'* dail\ inteie-t* and activities 

2. hxprriences integrated »r cm related with oilier -ubjivt nirj- imi< h a-* >o< iul 
studies, arithme tic' nr language ails'. 

3. Specific’ sc fence activities whieli mo organized and taught a* -rparate unit-. 

When fhc sever Mi and eighth grad*s have been organ veil a« self-contained class- 
rooms, the program lias been similar t » the above practices. When the seventh and 
eighth grades have been organized on i departmental h.i-Js, -rh ne<* lias usually bun 
taught a? a sop- --c subject. 

A second curriculum irend represents a inme toward pruning ihe « o.ilerd ««f 
elementary school science pm/vain*. Tin* popukir scienre program built mi iliildmds 
interests arid correlated with social studio* lia« been criticized rrrrntlv on tin giound 
that > cr \ little of importance in seiernr i* stre— cl in «m< h program-. Smin* iritii- 
bclievc that a program strnclured on rhilihenV inteir-l* | lare* t"> minh cmpha-U on 
the uses of s . ienre in daily life: low the refi iterator work-, how an automobile engine 
works. how a In nisi i- wind for rln tii> ily lew a !:»ui-r i- huted, how « b.m water 

1. Kcporl <n J hr Jf<uhir\e oi S<<*ntr in ///i> nr« Alhit>-n M* ■ i j ( ■ -n f « r« n« *• pid'li* .ni- -n. I rl'.iru. 

M!in*>o; <>J > . J ii, a I i" n. iMl Ild.ll. t 'nr>>Mh of H f i n- ■ i-, J0V7. 

2. ltod . i>. 




reaches the household tap. In siirh a program very little emphasis is placed on the 
scientific concepts upon which these use? of faience are ba«cd. 

A number of expeninoi tal programs have been initiated to determine whether an 
elementary school srienco piogram ran he based on fundamental science principles as 
identified by professional scientists. One such experimental program is under the direc- 
tion o flnbcM. Karplus of lie University of California at Berkeley. Another effort is 
being directed by J. Myron Atkin and Stanley P. Wy all at the University of Illinois, 
fhe project in California is c mcerned \x ith developing instructional materials in physical 
seienees primarily. The Illinois project is ronreined with a*!ior.omy. It stems elear at 
this writing that similar pr< jiv's will he initiated at other campuses within the next 
few years. 

Kadi of these project? r ‘fieri? dissatisfaction with n science program based solely 
on the snrinl utility of seieme. The pnirit i? made }v ihe prinupal iiivesiigat.us asso- 
ciated with these experiment. 1 projects that there is confusion in the public mind be* 
Iwoen science and technology and that an eleinentaiy s< h.ml science program based on 
cnildieiiV interests stressing he “science in daily life*' d*. me adds to the confusion. 
The chib! may eome to see '*■ riem e T " a? a series ,d u^-fid gadgets that make life more 
pleasant rather than an exciting intellectual activity Jr-ugned to uncover fundamental 
knowledge about the natural world. 

This hash* conflict regan ing the criteria for seli'cting content in elementary school 
science programs is reflected in the 1960 Yczrhnok <d the National Sockly for the 
Study <f hdi'oatinn, 3 Several of (he sclent i-ls who served a* contributors to this Year- 
bonk point to the misconceptions created in people's riinds when seienct Is confused 
with the social utility to which science is pul. 

Many reader? will recognize tlial this basic rationale f<»r , uriirid'in i tv nnstiuctjon 
in science at the elementary school level is -trikirgly similar to the rationale for certain 
curriculum improvement proj-vts at the secondary school love!. The Physical Science 
Study (.omniitlre was initialed fur the purpose nf identifying concepts for a high school 
course that w #, re considered bisic to physics rather than leaching how certain physXal 
principles are pul to use. The 'Ihrnm al Bond Approach Committee i? developing a nigh 
si'hord c 1 emistry course that eliminates much of (lie descriptive material regarding 
technical chemical processes. Ihe emphasis ?> on ba«3r chemistry, with the chemical 
bond sciving as a scientific as well as a pedagogical theme. Similarly a group of 
hin|o<i!?ls \< at work with headquarters in Bmi? Icr. Colorado developing materials for 
elementary school ami high sc mol biology that reflec t concepts considered fundamental 
by professional biologists. 

In the experimental program, topics such a? tin* following :.re strewed: physical 
four?. nu asur;n_ -In*: ionic a diM.uuv?. life hi-toi\ of a s*ar, measuring forces, flow 
of energy in living sy-teni?. an! dr|i rmiiuti-in of the age of the sol.ii >v>teiu. Within 
r e h of the-e ojnr?. the empln -:s i? pl.ncd mi how -< brati-t- have arrived at knowledge 
Kidur than {lie knowledge at v hirh they 3:ive anived. 

All "f tin project? are InuaetMiml by close rmjjiorulion betwion professional 
sc lciili*ts ami individual? i,ilnl primarily with the fi i !< 1 of education. Typically, 
such n>raich 3? initiated on -ollege and university campuses, but to nv increasing 
decree, leathers in ihe field are Icing involved in ll.e various project*. It i« recognized 
that the basic objective? of tin new program? i amiol he arhieved without earlv and 
prolonged participation with ibo »■ nn-i directly minrinecl with the day-b day problems 
of tear hing children, namely lli# d issmom tea hers. 

I. S'frrur RJu ,Utn.-r. f t Kifrj nirilfj Y»jrliMnk <>f rfi r X.uinnjl s. ririv for >lir SliJy 

of K'bicj ri^n. t'ari I < liii.igo: l» *ii hu'rrd U ihr frown* f Oik.icn ]V-«. l*5f 0. 
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